Soluble expression and partial purification of recombinant human erythropoietin from E. coli.
Human erythropoietin (hEpo) is an essential regulator of erythrocyte production that induces the division and differentiation of erythroid progenitor cells in the bone marrow into mature erythrocytes. It is widely used for the treatment of anemia resulting from chronic kidney disease, chemotherapy, and cancer-related therapies. Active hEpo, and hEpo analogs, have been purified primarily from mammalian cells, which has several disadvantages, including low yields and high production costs. Although an Escherichia coli (E. coli) expression system may provide economic production of therapeutic proteins, it has not been used for the production of recombinant hEpo (rhEpo) because it aggregates in inclusion bodies in the E. coli cytoplasm and is not modified post-translationally. We investigated the soluble overexpression of active rhEpo with various protein tags in E. coli, and found out that several tags increased the solubility of rhEpo. Among them maltose binding protein (MBP)-tagged rhEpo was purified using affinity and gel filtration columns. Non-denaturing electrophoresis and MALDI-TOF MS analysis demonstrated that the purified rhEpo had two intra-disulfide bonds identical to those of the native hEpo. An in vitro proliferation assay showed that rhEpo purified from E. coli had similar biological activity as rhEpo derived from CHO cells. Therefore, we report for the first time that active rhEpo was overexpressed as a soluble form in the cytoplasm of E. coli and purified it in simple purification steps. We hope that our results offer opportunities for progress in rhEpo therapeutics.